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In accordance with Federal civil rights law and U.S. Department of Agriculture (USDA) civil rights
regulations and policies, the USDA, its Agencies, offices, and employees, and institutions
participating in or administering USDA programs are prohibited from discriminating based on
race, color, national origin, religion, sex, gender identity (including gender expression), sexual
orientation, disability, age, marital status, family/parental status, income derived from a public
assistance program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any
program or activity conducted or funded by USDA (not all bases apply to all programs). Remedies
and complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of communication for program information
(e.g., Braille, large print, audiotape, American Sign Language, etc.) should contact the
responsi ble Agency or USDADOG 2600 @dkcSand TT®)eomconeact at (202)
USDA through the Federal Relay Service at (800) 877-8339. Additionally, program information
may be made available in languages other than English.

To file a program discrimination complaint, complete the USDA Program Discrimination
Complaint Form, AD-3027, found online at http://www.ascr.usda.gov/complaint filing cust.html
and at any USDA office or write a letter addressed to USDA and provide in the letter all of the
information requested in the form. To request a copy of the complaint form, call (866) 632-9992.
Submit your completed form or letter to USDA by: (1) mail: U.S. Department of Agriculture, Office
of the Assistant Secretary for Civil Rights, 1400 Independence Avenue, SW, Washington, D.C.
20250-9410; (2) fax: (202) 690-7442; or (3) email: program.intake@usda.gov. USDA is an equal
opportunity provider, employer and lender.
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Landslides and Geologic Hazard

1. Stressor or Driver Description

Landslides are definemb the movement of a mass of rock debris, eartépiblandslides occur when
gravitational and other types of shear stresses within a slope exceed the shear strength of materials that
form the slopeThe North Zone (NZ) has the highest concentration of landslidesdorés
(Attachment 1 and 2) andslideson the Wasatch Plate&pically occurunder conditions of high
precipitationrates {ncluding highsnow pack)saturatedoils, and rapid springnowmeltrun-off. When
these factorsccur simultaneoushithe potential fotarge landslideincreases as do hazardgtople,
roads and other facilities on the forélhe geologic units of the Ngrone to landslides are the Tertiary
Flagstafflimestone,Tertiary-Cretaceous North Horshaleand the Cretaceous Price Rigandstone and
shale. The discontinuous interbedded configuration of these formdgorsases lateral stabilityVhen
the soilis saturatedhe potentialfor liquefactionof theunconsolidated sedimerdad landslideisk is
significantly increasedDthercontributing factor$o increased risk of landslide@xludeslope steepness,
earthquakedpss or removal ofegetatve cover, andaspect.

During the years af983 and 1984 major landslides occurred on the WasattdaBthue to record snow
pack The largest slidevasthe 1983 Twelve Mile (South Fork) landslidéhese conditions repeated in
1998 wheranotherecord snow packiggered the Cooley Creek landsligiégure J. In both cases,
catastrophic failure released landslidedaw angleslopes due tosaturation ofinconsolidatedediments
andrapid spring ruroff. Catastrophic slides occur more frequently on the west side of the Wasatch
Plateau, due to higher precipitation rates andvihgterly orientednonocline geologic structudip-slope
angle
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Figurel. Cooley Creek and Twelve Mile landslides on NZ of the forest

Landslides in the Twelve Mile drainage tend to occur on saetét facing aspectsiith slopes
averaging 15.6 degrees and at approxim&@el90 feet in elevation (UGS poweoint 2011).

The MeadowGulch slide in the Muddy Creek drainage is also located on #heflthe forest
This areaoccurs within the North Horn Formati@mdis prone to slides and slumping on an
annual basisFigure 2shows the area deil of vegetation \Wwere recent slides have occurred.
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Figure 2 Meadow Gulch Slide in the Muddy Kdrainage; North Horn Fm., orange arrows show locations of standing water

Unlike the Cooley and Twelwglile slides the Meadow Gulch slide area is more prone to

rotational failure rather than catastrophic failygesibly due tomore localized so#aturation

Figure 3 shows the general anatomy of a rotational slide. Note surface water locations above the
foot of the sliden Figure 2. This islueto residual depressions behind the foot of the slide and to
the impermeable nature ohderlyingNorth Hornshale However,seasonal springun-off may
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infiltrate alongcracks,causingclay minerals within the fonation to swellresulting in continued
slumping at the main scarp ar€day layers at the base of the slump are lubricated by water
facilitating slide rotationThis may be a selberpetuateghrocesswhichmay present a local
hazard to roads and structures both above and below the slide area.
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Figure 3 Rotational slide (slurmgmatomy
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3. Scal e

Landslides and geologic hazards, were they occur, affect small (tens of acres) to large (thousands of
acres) areas on the forest. Impacts to human uses may be minor such as soil material covering a road
surface to major such as entire hillslopes moving for several thousand feet impacting roads, trails, water
systems and critical structures such as powerlines. Mapping of landslides and geologic hazards has
been completed both at a forest wide scale and more detailed watershed scale for specific high hazard
areas. The inventory and mapping is a continuous process of updating information and risks as new tools
and technology become available to accurately predict future landslides and geologic hazards.

4. Exi sting Condition of the I ndica

The MantiLa Sal National Forest intensified its effortn  t h e e ta estalylish 2 baGeling s
inventory of landslides in areas where instability could threaten infrastructures, safety, project
sucess, or watershed conditioriBhe approach uses historic anetent aerial photography to

look for trends.

A Draft forestwide lardslide GIS layewas createdn preparation for Forest Plan Revision.

The method involvedcireeabdpdetyatpreviousigdendfiedi b ands
on 1997 Digital orthephotography.

Beginning in July 2008, theorest Service entered into a cost share agreements with the Utah
Geological SurveyUGS)to refine landslide mapping for the high landslide risk areas on the
Wasatch Plateau. The inventory method combined interpretation of aerial photography dating
backto 1940 with visits to correlate what was being seen on stereo photos with ground
conditions.

The main deliverable is a landslide layer categorizing slides as dormant, slow moving, and

active. This layer is being incorporated in fimeal Forests landlide GIS layerDetailed

mapping has been completed in the 12 mile, Muddy, and Ferron Creek drair(ddgasti-La

Sal monitoring repor2011)(see figure 4 mapYhereforemaj or | andsl i de occurr
NZ of thebdememar hbhytehmm pgi@b nmey hi sti mrcioa plor dd tea
by USGS .mappepentntieedrest no longer has a cost share agreemghthe UGSto

map landlides on the Foresthe major landslide areas have already been mapped, but there are

a fewlocationson the forestwvhere mapping has not been complet&doresentthe forest needs

to consult with UGSn orderto identify the remainingandslidelocationsand calculate the

funding needed to complete the mappiflgis may require a new cost share agreement.
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Status of mapping as of December 8, 2014
Agreement 10-CS-11041000-033, Modification #3 and Attachment D
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Figure 4 UGS landslide mappingtlba NZ of thdorestas of 2014
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The UGS uses Light Detection and Rangechniques (LIiDAR) to identify and refine landslide
boundaries on thHZ of theforest figure 5 and 6).

Figure5 imageof landslide mapping

Figure 6 LiDARhageof landslide mapping

Theforesthas acquirethe most recent landslide data from t@&Sin order to update the forest
landslide hazard risk maphis map will show the condition of the existing indicators, which is
the most recent landslid¢hat have occurred on the forest.
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